Antipsychotic property of a muscarinic receptor agonist in animal models for schizophrenia.
Pharmacological evidence has implicated cholinergic dysfunction in the manifestation of psychotic symptoms. The purpose of the present study was to clarify the roles of muscarinic and nicotinic receptors in several animal models of schizophrenia. A muscarinic receptor agonist, oxotremorine (0.03-0.3 mg/kg), reversed hyperlocomotion in mice and disruption of prepulse inhibition (PPI) caused by methamphetamine in rats, similar to a typical antipsychotic drug, haloperidol (0.1-0.3 mg/kg). In addition to modulating hyperdopaminergic function, oxotremorine as well as clozapine (3-10 mg/kg) reversed the disruption of PPI caused by ketamine, an N-methyl-D-aspartate antagonist in rats, which mimics the clinical symptoms of schizophrenia. One of the spontaneous mouse models, DBA/2J exhibited lower PPI than C57BL/6J. Oxotremorine (0.03-0.06 mg/kg) increased PPI in DBA/2J but not C57BL/6J. On the other hand, a nicotinic receptor agonist, nicotine (0.06-0.6 mg/kg), exhibited no effects on the four animal models of symptoms of schizophrenia we tested. These findings suggest that muscarinic receptors play important roles in animal models to examine sensory gating which is known to be disrupted in schizophrenic patients, and hence activation of muscarinic receptors may provide an alternative approach for the treatment of psychotic symptoms in addition to classical antipsychotics.